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To	ensure	proper	instrumentation,	the	mechanics	of	a	camera	in	a	large-size	
telescope	must	provide	a	stable	environment.	The	LSST	camera	has	an	
optimal	charge-coupled	device	(CCD)	detector	operating	temperature	
between	-80°C	and	-100°C.	To	get	the	adequate	amount	of	temperature	
difference	needed	to	conduct	heat	to	the	refrigeration	system	from	the	
focal	plane,	a	refrigeration	system	of	approximately	30°C	colder	is	required.	
Temperature	is	crucial	to	the	LSST	camera	sensors	in	order	to	reduce	noise,	
which	is	the	random	variation	of	brightness	or	color	information	in	images.	
Noise	must	be	minimized	so	that	all	the	content	on	an	image	accurately	
represents	what	is	actually	present	in	the	sky.
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The	next	step	for	the	RTDs	would	be	to	install	them	onto	the	cryoplate of	
the	camera,	which	is	a	5x5	grid	of	“rafts”	that	contains	over	180	CCD	
detectors,	each	of	16	megapixels.	These	detectors	combined	allow	for	the	
LSST	camera	to	attain	a	resolution	of	3.2	gigapixels.	Consequently,	the	RTDs	
are	instrumental	in	the	proper	functioning	of	the	camera.
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Resistance	temperature	detectors,	or	RTDs,	used	to	measure	temperature	
play	an	essential	role	in	cooling	systems.	The	thermal	resistivity	in	the	RTD,	
in	which	the	electrical	resistance	of	the	RTD	varies	as	temperature	varies,	
allows	for	the	camera	mechanics	to	detect	a	rise	or	drop	in	temperature	
and	respond	accordingly	to	bring	the	temperature	back	to	an	appropriate	
range.	I	was	in	charge	of	putting	the	thin-film	sensor	RTDs	together	and	
testing	them	so	that,	when	placed,	they	will	allow	the	camera	to	perform	at	
its	optimal	functionality.
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First,	the	resistance	of	the	RTDs	were	checked	using	an	ohmmeter.	The	
boards	of	the	RTDs	were	then	coated	in	a	thin	layer	of	an	adhesive	called	
epoxy	to	protect	the	deposited	film	of	the	RTD	and	relieve	strain	for	the	
external	lead	wires.	Once	the	epoxy	had	time	to	dry,	the	boards	were	cured	
using	a	heat	gun.	The	resistance	checks	were	performed	again,	and	the	
boards	were	then	potted	into	small,	rectangular	stainless	housings,	again	
using	epoxy.	We	had	to	be	meticulous	when	potting	the	boards,	as	there	
should	not	be	any	air	in	the	slot,	which	may	jeopardize	the	strength	of	the	
bonding.	At	the	very	end	the	resistances	were	checked	once	more.
The	following	tables	show	
data	from	the	resistance	
checks	performed	for	15	
of	the	RTDs	before	any	
work	had	been	done	on	
them	(Figure	1),	after	the	
RTDs	had	been	coated	in	
epoxy	and	cured	(Figure	
2),	and	after	the	RTDs	had	
been	potted	(Figure	3).
The	discrepancies	in	resistance	readings	between	each	test	can	be	
attributed	to	a	change	in	room	temperature.	RTDs	have	a	typical	resistance	
of	100	Ω	at	0°C.	Because	the	resistance	readings	of	our	RTDs	ranged	from	
109	Ω	to	112	Ω,	the	data	confirms	that	the	RTDs	are	functioning	properly	
and,	therefore,	will	prove	to	be	a	reliable	source	of	temperature	
measurement	in	the	LSST	camera.
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Figure	1:	RTDs	Primary	and	Redundant
Figure	2:	Pre-Potting,	20-22°C
Figure	3:	Post-Potting,	20-22°C
	RTD's	Primary	and	Redundant		
RTD	Number Circuit	1	 Circuit	2 Test		T
1 109.6 109.6 20.9
2 109.4 109.5 20.7
3 109.4 109.4 20.8
4 109.5 109.5 20.8
5 109.5 109.5 21.2
6 109.6 109.6 21
7 109.6 109.6 20.8
8 109.5 109.5 21.3
9 109.5 109.5 21.3
10 109.8 109.8 21.2
11 109.8 109.8 21.4
12 109.6 109.6 21.4
13 109.6 109.6 21.2
14 109.7 109.7 21.2
15 109.6 109.6 21.1
Pre-Potting,	20-22	Temp
RTD	Number Circuit	1	 Circuit	2
1 111.1 111.1
2 111.1 111.1
3 110.9 110.9
4 111.2 111.1
5 111.1 111.1
6 111.3 111.3
7 111.5 111.5
8 111.2 111.2
9 111.1 111.1
10 111.1 111.1
11 111.1 111.1
12 111.4 111.5
13 111.0 111.1
14 110.9 110.9
15 110.9 111.0
Post-Potting,	20-22	Temp
RTD	Number Circuit	1	 Circuit	2 Isolation
1 109.9 109.9 0
2 110.0 110.0 0
3 109.8 109.8 0
4 110.8 110.7 0
5 109.8 109.8 0
6 110.2 110.2 0
7 110.0 110.0 0
8 109.9 109.9 0
9 110.1 110.1 0
10 110.2 110.2 0
11 110.4 110.6 0
12 110.6 110.7 0
13 110.1 110.1 0
14 110.5 110.5 0
15 109.8 109.8 0
